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Abstract 



PROBLEM TO BE SOLVED: To obtain a polylactic acid based resin composition having improved brittleness 
Inherent In polylactic acid while preserving its mechanical strength, thermal stability and transparency. 
SOLUTION: This composition is obtained by compounding a crossllnked polycarbonate (C) in polylactic acid (A) at 
the weight ratio (A):(C')=(60:40) to (95:5) as a modifier of the polylactic acid. The crossllnked polycarbonate (C) Is 
obtained by polycondensation between a diol, a >=3 functional polyhydric alcohol which any two hydroxy! groups 
are neither situated at 1 ,2-disubstitution nor 1,3-dlsubstitution and a carbonyl component. Packaging materials and 
various moldings having excellent impact resistance are obtained from this composition. 
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^/l-) . J^^v^y ^/l-2 2 5. 2 g (2. 5^/U) 

LT2 S%'r h y -^i^s^ h=¥>- ^/-/W^l^ 
0. 95g (0. 0 0 5^/U) ^^^U. '^£ET9 5^ 

X2v^m^^}^^ ^(os5^r^;&^ttr 1 5 o*c^x#ia 
$b(;ii 5 ox:r-4B#r«i;bD^-r5r^frj;«9, 

[0 0 6 1 ] ^!5;:l^T^ 2mmH gOjgJETX. 15 0 — 

^l^i^:t—/U 4 2g (0. 4 7^/P) ^g^Ufco 
fSj^'^^^^mM^X^f^iP^. ^nP7f;/PA2 5 Om 1 ^ 

)^tifi±i 0 g^^;(jDL. 5 5X:ximmmWLtc, :l 
^mT^Cti^zX^^m^D :^-^^^-bA 2 3 3 g 



[0 0 6 2] C(7)7Ky h At7)^,^Ji3 6t: 

r% GPCtT^fia^^r^-^aiii 3. 9oox*>of^o 

^fc. h:/NMR5>*f<?)«i£:S:. 4- 1—4. 3 (6 

ffl> : CDC 1 3 ) {C-CH2 OCOO--<Dyti h 

^Zt^^mm^thtz.^ ^tz^ -OCOOCH3 <7)>^n2 h 

[0 0 6 3] (^^Ml-2 : ^m>i^y;=!;-7t<^>-- hA 
-II<D-&^) ±fE^^«^l ^c::fe^^T. 2mmHgO^^JE 
TT% 1 5 0-1 5 5t:(C{^-^. S^S/S{Cf4^oTifc^ 
"T^l, 4 Vv?;^— yU4 6 g (0. 5 1 ^/U) ^ 
Lfcl^^fi. [Bim^O^i^X^I^TK y ;i7-7}^^^>- h A 
-II 2 2 9 B^mtz.o :i<0^m^}):i^-^^-hA- 

II<DGPC{::i:^Sflc¥i^5>^^a^i2 0, 3 0 0T-foo 

[0 0 6 4] (^^m2 : mm^V [^B<D^ 

?±M) 3 3. 3g (0. 12 5^/1-) . 1, 4-'y'^>' 
i^;^-yU2 14. Ig (2. 3 7 5 ^/P) . j^Kv^7< ^ 
yl-2 2 5. 2 g (2. 5^/U) ^ffil>X. -a^/S^^I 1 <bl^ 

m^zi.x^f&. »M^fT(/\ sfesfro^a^is^y 
^-hB i22g^#yho ::(7)/i^y ;e7— hBo 

®.^Ji4 4. 5^r% GPCt^SS^i&^J'^ifi 1 9. 

6 0 0Xfco;^c, 
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^) -&^W1 ^^::^3^^r. 1, 4->^^>^v?:^-/P<D^t:b 
OlZZ^r^^l^l^i^V ^—/l-2 3 S. 8g (2. 2 5^ 

*iO$gfigjKy hC 2 0 9, 5 g<^#fCo G 

PCCoSfi^F^^^^fifll 1, 7 5 0X^oAco 
[0 0 6 6] (^^^f|4 : ^m^V bD(D^ 

h y ^n-/U:rny>-v-EO#^Df*: ( h y p< 

^fcit-^m. B^%^tmitm) 2 6. 6g (0. 1^ 

. 1, 4 - >^ ^-.ari^^^ixp{ — /n 2 9. 8 
g (0. , j^^>?>^/U9 4. 6g (1. 0 5 

^/L-) Rxj^mmt UT 2 8%'r h y e^^;^ h^^v- kp< 

y~-/l-^?R0. 38 g (0. 0 0 2^/W) ^iS-g^U. ^ 
ffiTl 0 5t:X2^F^1<^^L. •^(D'^6H#rBl7!)-ftT 1 6 
0X:^X#iaL. ^?>fwl 6 Ot:T-4^Fal3!jDiR-r6::<i: 

[0 0 6 7] ^l^X\ lminHg<DMi±TX\ 16 0 — 

i7ot:{;i«^>. fiig^^jCf;i#ox^^-r'5i, 4-v- 

:i7n^:3ri^>->?p<^?y-/U 2 5. 5 g (0. 18^ 

7i-^/uj^2 0 om\ tf^i±B±4 s^mmi.. 5 5t:Xl 
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[0 0 6 8] :L(D7i^v ^~-^^~-hD<Dm^^J'is e'X: 

X\ GPC(7:)aa¥i^^^fi*i7, 9 0 0-efeofCo ^ 
fc. h>NMR:»tff<^^:^. 3. 9 --4. 3 (6 
fi. : CDC 1 3 ) (c:-CH2 OCOO-(D>^n h 

no H ST* ^6 ^ ^^^^^nfc, 

[0 0 6 9] {^m^5 :^fii4^y;«7-7K^-hE<0'g^ 

^rei^^Jtr 1 6 ot:^T#r^L. e ox:x'4?^ 

[0 0 7 0] <ifel^r% 5 OmmH g<75^^EETT% 160 

0 om 1 ^^t^e±4 g^^^DL. 5 5X:ximr^mw 

[00 7 1 ] z<D^'j ^—7^^^— h^(om.'^^\^s ox: 

X\ GPC<DMM^i^^^&n9, SOOTfcofCo 
fc. hl^f^MR^m(Dm^. 3. 9-^4. 3 (6 

m. mm : CDC l 3 ) fC-CH2 OCOO-COT^h h 

^w<Jr?55^M$:h.fco ^fc. -OCOOCH3 h 
[0 0 7 2] (-g^^^e : S5^g/-Ky;«7-'i^'^"- hF<D^ 

f^/jpfr<7)ft*:>i3 tc-<v^:xy >^ y h—^^-BOHMt^ 

(^>-^jiy>^y /n^/i-t3:^-fk:ii^u>^4^/u^ 
ff;!iO$-yrfc{b^i^. 0;*:?Ut:^JttM) 7 8. ig (0. 

h F 2 4 1 . 5 g ^mco (M^J^ 
jCStilf^po-C^^-r^ 1, 4-y^ Vv?;^-yu4 4. 3g 
(0. 4 ^Ig^UfCo ) 

8 0 OT*S>ofc:o 

[0 0 7 3] i^f&mi : ^m^'J:^-^^- \-G<D^ 

itm^±m) 39. 9 g (0. 1 5^/^) . 
^y=r— /H40, 6g (1. 35^/1-) . ^Mi^;^^ 
/U2 12. 8g (2. 3 RXJ^mmtLX2 8% 

-f-h}} ^M.:^ h^i^V;^^ 5g (0. 0 



0 8^/u) ^?li^L. «jET9 5t:T-2^PB^^i^L> 

CD^5^rHl;0^«tT 1 5 or^T-^l^L. ^^•{CISO'C 

[0 0 74l^ki^r% 1 5 ot:{;i(^ofc^*. -^/E:^^^ 

^ o d4^/UA3 0 Om 1 ^?Stie±l 5 g ^^ADL. 5 

;&~j}e^--hG 1 8 3 g^efe®^*:^ UTW;rco Z<D 
Ti^V :fy-yt<^^-hG(Dm^^J^7 6. 2X:X% GPC(Dm 
il¥*S5>T-fii^ 19, SOOXhofCo 

[0 0 7 51 (^^^8 : ^yfL^-a^is^y;*-^^'^ 

^Txmmi^. m^mmti.x:t^^/i^m^:<o, 2% 
^f^-rn.^ uT^s^fj^^#fco w(o^m^^^ 120 

5kg/cm2 CO^^'f'T-1 2^r^^ll 

8 0 g ^#fco r.(D^m'^ft:H(Dai,.^.fii 7 2X:t% g 

PC(DSft¥i^5^^*^i2 6 1 , 0 0 0T'fe9.^ff^ 

iJ^^ K^atio. iSftroT^y^-e^o^Co 

(0 0 7 61 (^^^9 : iSm^^Tj^y h I CO 

f&^^t-. 1, 4->^^5'^^i^:^— /I^4 5. Ig (O. 5 

^/l-) . j^^i/y^/W4 5. Og (0. 5^>'U) 

0. 95g (0. 0 0 5^/w) ^ji-^u. -SJETgst: 
x2m^%^\^. ^(D'^^nwit-^nxx^oxi^x^-m^ 

L> 5 o^T'4^r«WDfi-r^^<^{;iJ: t). HIS 

[0 0 7 71 ^l^T% linmHg<Z)^^BETX\ 1 5 O't: 
Tf^/P^l 0 Om 1 ^^ti^±5 g^^;?JDL. 5 5X:X1 

^-hi 3 8. 1 g^e^@^<^ Lx^tfco ::(7:>.i^y 

;;?7~7l?;t^- b I COit^Jie 2. 8t:Xs GPC(Omfi¥ 
i^:9^T-l:fi9, 6 0 0X^t>ofco 
[0 0 7 8 1 (^^^J 1 0 : m.m^if-') h J 

4 -i^^ o^aef-Vi/;?!-— /U5 8. Ig 
(0. :Srffll>fcJeil^*i. -^^^9^l^«t;iU 

x> SfeS^coTjf y j^j-^K;^- h J ^#fco w<D5tey;<7 

h J Og!&.^.fll 4 7 . 7t:X% GPCCOSS^ 
:^^^fi«2, 8 0 0X-*>ofco 

[0 0 7 91 {^^mii : ii:i»4^^y:<7-^^^-hK 
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5. 1 g<D«:t>f9J;i. 1, 4->^^>'v^:^— 2. 5 

g (0. 2 5^/1-) t4, 4' y>^n 

^ o-.^i^y— 0. Ig (0, 2 5^/W) (O^-g-f^ 

.^Ji8 4, 4t:T% GPCOMfi:¥i^5>^afi6, 7 0 

or-^ofco 

1 0 0 8 0 1 imm^ 1 ] ^#M<t0fMJi^ y fi^ (Sn^n 
^ 7iJ^7^>r : Bfe^i 7 sx:. mmw^i^^^&2 o o, 

000) 1 40 St. ^Jl^mlX-mhtltlmm^V:^- 
^:^^- hA 60g<h^l9 Ot:fC^y»$;fxfc 2$ft^l» 

m im^mimm) t:iti:32i^, i o^^r^mi^^i^^tT 

10 0 8 1] :L<D^Uy h^yi^y V^\^y^ (18 5^. 
150kgf/cm2 ^ 3 ^Pp^) \z.t^\^^ 1?^ 0 . 3 m 

SJJ^ (^2^»10Hz. ^Mi^^5t:/mi n) ^Irffo 
fco ^cTD^IP:. ill -4 5X:^Sfi{:iS*: 

jEIS t a n 6<Ofc:'— (8X10-2) ^5^ix> -^rUT'iT) 

[0 0 8 2] mi (Dmm^n o : m i nis^i i to®j 

(^) ^^-To &TOS#it^E (Pa) 

:^^<^^ttfl, M^iE^t a n 6 (=E r/ 
E i) ^^-To £ATt?5|g2. 0 3> 1^4. HI 5 <7:):J^^ :7 

[00 8 3] [^M^fl2] yiy^Vm^. y ^ =r ^ 1 6 
Og. '^^Mi<^?^fig>i^y;?7-'i^^- 4 0g^;l^ 

-4 bXi^m^t a n St^^e-^ (4X1 O'M 

^tt. ^life«?yic9 3 0%7Ky;?7-/i?^-h:;^i^>^K(7:)*i 

[0084] immmsi ^^msxnhtifc^v^m: 

-^^TKy >?7-7j<^- h^s-g-f^^H 1 4 0 g t^f&m 

mi&Mi tmmici^x. i s 5t:-e^aii^<^m^ 
byi^:^\zx^xmm^^i^-b^mx. :z(Di^-b^^h 



-4 5t:^^iat- t a n 6<Ot'->^ ( 1 X 1 O » ) 75»5 

1 0 0 8 5 1 mmm 4 3 -^^s;^! 2 -c^ ^^afc^m^e y 

B4,^.fii 7 it:x^oyto z,<D^i^y hii>hMmi^^\ 
ItmmKX^X. :^^^y h-y^i^:^\^XoXmWj:i^— 

m^^rrotco 't(Dmm. -4 6X:Hm^ t a n 6 
-1^^ (4X10-2) nm.x(D^mm\^mmmi^ 

[00861 {.mmm^ii 3 x^ht^^tzMm^ y 

i^j^1ti;sur. V':f\y:^\r:^oX'^m^s^'^-V^ 
mx. :L(Oiy-Vt^h^>":f/^^m^l^v>. Sb&«}3tePf4 

-4 Ot:f+ifi{;i t a n 6 <7)t:"— ^ (IXIO"*) 

[0 0 8 7] Lmmm e ] 4 ^ixfc^i^^^/i^ y 

nx. ^(oi^-vt-h^^^-y^^^m^mx^. m^'^^\^ 
iy^^^Tofco t<Dmm. m^\z,7r^'rxo\z,. -25- 

-3 O^ftStw t a n 60h'-^ (IXIO"*) 

1 0 0 8 8 1 mmm 7 ] -g^^fe^j e .i^ y 

ife.<^.*ii6 6. ex^x^otz.. :L<D-<\yy vt^h^ 
mmi tmm\^\^x. h■:f\y:^\^x^xmm^^i^- 
#14^j^^^TofCo ^OjlS^. -3 5 — 4 0*C#>atC 
tanStOt:'-^ ( 8 X 1 0 ) '^iaX<7><£ffi 

[0 0 8 9J [^j£^ii8] ^f^m7xnhinfz.mm^^'j 
mmi tmm^^i^x. hy'\^:^{^xoxmm^j:i^- 

W'^m-^^rf^tz.^ ^(O^^^ - 3 0t:M3a{C t a n 6 

<o\f-^ (ixio->) f)^^in. '^^x(Dmmm\z.mm 
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[0 0 9 0] m^m92 ^^msx-'i^httfc^m^^v 

tmmi^i^X. ^^^y hy^i^:!^i:iXoXmm^£i^- 
S'CHi&i^ tan d<Dlf—i$^ ( 1 X 1 0 ) i^mtl. « 

^i^f^i^^fTo/c^;^. ^I^#^^(i3. 45GPar- 

^mmmm^titio 5S^.^.#gt-i2 2. 

4. 0 k g f • cm/cin2 (m^M^ 
m (^2. 7kg f • cmXcm2 lCtb-<T:^>l^(-^# 

[0 0 9 2] [^JSMl 0] ^^mi-'2Xnhtlti^ 

^^hMMMi tmm^^i^x. ^y h':^iy^\zx^xmm 

Cl. - 2 8*t:ft^ii(:: t a n 6 Ot^— ^ (9X10-2) tT^ 
[0 0 9 3] ±f2'^l^:y h^fflV>TtttH^Jf^^ 

9. 6 k g f • cmXcin2 tKU^L^ (^^^-8^ 

^) 60 2 . 7 k g f • c m/ c {ctb-<T::*cf|s{wefi:# 
[00941 [^JSW 1 1 ] ^m.m 9 T*»f>tt/h/Ky ;^ 



MJt^e oX:t\ 7 6T:(^2.^j#^tt/co :z(D-<uy vf)^ 
hmmmi tnm\^\^x. V':f\^>^\:ix->x'mmtj: 

n 6(Dt:^-^^*^^'r^^{zm.tix^^. yi^v^^mnx^ 

[0 0 9 5] mmmi 2] ^j^mi 1 xnhtitL^^]) 

Si.^Ji 1 7 Ot:r*fcofCo >rt7)-^U:y h^^^HJS^il 

i^l^iltcur. it-y v-:^K^^\^x<^xmm^i^y- 
m-^^n^tco "tcD^^M. i&.umm^ t a n 6 <7) e-^ 
^tix\^^^t)K ^(Dfs^^^mi^mmmi^i o\z\t^x 

[00 9 6] 1-4] ^^^K90g^. 

VECARB 106 : MAW-^^^m 9 . 8 0 0) (it^M 4 ) 

<D^i 0 g t^my^-^x. ^j^ms tmm\^\^x. ^y?L 

[0 0 9 7] :i<DXo\^i^xmhritc^^m^{^<7)mm 
^m^^m. m.^.Rrj^mm%:mn:i'Mtibx^'ro t^. 

^x^-r. ^m^w^n^^t:^^^x^^j:/}^-:>tco itmm 
1. 2. 4-c-fi. mmti:^M^mmibtit^^K ^^-ri^ 

[0 0 9 8] 
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